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(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a small and highly accurate 
optoacoustic analyzer and analyzing method. 

^♦ l l T10N: ,^ aC0UStic r peC,ance matchin e ^er 8 transparent for the 
light from a |,ght source 1 is interposed between a reference sample 9 
and a measunng sample 10 and only one acoustic sensor 12 is disposed 
while touching the measuring sample 10. A pulse light from the light 
source 1 is passed simultaneously through the reference sample 9 
acoustic impedance matching layer 8 and measuring sample 10. Sound 
waves from the reference sample 9 and measuring sample 10 are 
detected using one acoustic sensor 12 while being separated on the time 
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3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 



[Claim 1] By the test portion, either combines ac Q u«rt-i«.llw th« k«*u -j 
adjustment layer with this acoustic-impedanw advert Si? a ° f 3 tr L ansparent acoustic-impedance 
whose another side is a reference sZofe ln^l^?^ layer and arranges the 1st sample and 2nd sample 
acoustic-impedance JSZSJTSd Z Z l llT " ght iS Cmted OUt SO Sflid 1st 

characterized by dissociating in b ° Penetrated - The sonagraphy approach 

which occurred from said 1st samTu IT * ?JL " a ° oust,c wave generated from the 1 st acoustic wave 
sample, and said 2nd ^J^^S^?* ° f ^ ™* chf "* ^ and the zZ 

wa'rw^S ■? «me and to detect the 2nd acoustic 

Se^^ 

Ka^ 

^^^^ 

[CJa.rn 6] Said acoustic sensor touches through either said test portion or a reference sample Xect or a n 
.nteriayer. Sa.d acoustic-impedance adjustment layer has sufficient thlcknessTsTparie and detect ?he 
acoustic wave generated by said reference sample, and the acoustic wave generated Tin said "test oorton an « 
t.me-ax.s m sa,d acoustic sensor. Optical sonagraphy equipment according to claim 1 or Z oha^cteZld bv 

fSi^S n t acoust,c-.mpedance adjustment layer given in any 1 term. ** 

[Claim 10J Optical sonagraphy equipment of claim 4-7 characterized by using the vinyl chloride which mixed the 

http://www4.ipdl.ncipi.go jp/cgi-bin/tran.web.cgi.ejje?u^m%2FK^^ 06/1 Q/1 , 



JP.09-1 45683 A [CLAIMS] 0/0 ^ 

2/2 — v 

vinyl chloride or the plasticizer as said acoustic-impedance adjustment layer given in any 1 term. 
LCIa.m 1 1] As opposed to the l.ght source which injects pulsed light, a reference sample, and the light of said 
SEaS^* tranSpar6nt -^c-impedance adjustment layer, Have only one acoustic sensor and said 
!ZT2!iTr ar ISarranS ^ t f aid one acoustic-impedance adjustment layer side. Said one acousticHmpedance 

u 'n^ in opposite side of the field in contact with said test portion of said acoustoc-impedance 
tort oTrSon S "J**! ,i8ht / ource ia °P« ca ' sonagraphy equipment charactered by a 

TrTST^ nZ- T S i? " f coust,c - ir "Padance adjustment layer from said reference sample side. 
LCIaim 12] Optocal sonagraphy equipment given in claim 1 1 term characterized by using the vinyl chloride which 
E? 8 IVA" 5 : Ct )'° nde ° r ?" plasticiz * r as said acoustic-impedance adjustment layer. 
STJ^n^rT S ? nagra P hy 8q l pment according to claim 1 1 or 12 characterized by filling D>2 V/alpha v 
SJl « S C absorp f tlon "f"««t of said reference sample to the light injected from the light source / 
the acoust.c veloc.ty in alpha and said reference sample ] acoustic velocity in D and said acousticHmpedance 
adjustment | layer to V for the thickness of v and said impedance matching layer. acoustic-tmpedance 

ST J I S Ti raPhy equ ' pmant according to claim 11,12, or 13 which said reference sample is 

water, a glucose water solut.cn, or a physiological saline, and said light source is a pulse laser which injects a 
SSX: b ° dy permeabH!t * and is characterized by said acoustic sZoT^l^T 

wttt *e oS r p°ath!' e tran8Parent S ° Und 8enSOr of a nole vacan °y b * whio " the hole is prepared in accordance 

[Claim 15] It has the photodetector which detects a part of pulsed light injected from said light source, and the 
wave storage wh,ch has a trigger function. The output signal of said photodetector is inputted into ^trigger 
inputof sa.d wave storage. The output of said acoustic sensor is inputted into the signal input of saTd wavT 
*%2 *f £ P aonagraphy equipment of claim 4-13 characterized by asking for the ratio of the peak Thu peak 
value of the component or.gmat.ng ,n the acoustic wave generated by the reference sample among the output 
giwn in^nyl torn? S8nS ° r ' COmponent ori » nati n2 ™ acoustic wave generated in the test portion 

[Claim 16] I It has the peaking capacity circuit which is two into which the output of said acoustic sensor is 

'T?!? . I° Ug tW _° , Sat f .S™'* 8 Whera the time amount sectlon to °P en shift ad from the photodetector 
which detects a part of pulsed l.ght injected from said light source. The output signal of said photodetector is 
inputted into the trigger mput of said time gate circuit, and the reset Input of said peaking capacity circuit. Carry 
out time sharing of the output of said acoustic sensor, and the peak Thu peak value in each time amount section 
.s calculated Optical sonagraphy equipment of claim 4-13 characterized by asking for the ratio of the peak Thu 
peak value of the component originating in the acoustic wave generated by the reference sample among the 
output signals of said acoustic sensor, and the component originating in the acoustic wave generated in the test 
portion given in any 1 term. 



[Translation done.] 
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J'2!itZr£ b f e l. t ? nsla * ed ^ «»"puter. So the translation may not reflect the original precisely 
2.**** shows the word which can not be translated precisely. 

3 Jn the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

~^J^F^tt£5lS? ' OBtioal 80DwaBhy approach md *• ^ * 

[0002] 

£rJT P 5" ° f * e Pri ° r ^3 -° Ptlcal equipment is equipment which analyzes a sample by detecting 

the acoustic wave generated in case the molecule excited by absorbing carries out noWdiated delation ff 

163 SSTSdS 5M sX 80 "^ 8 i C diCat L 3d bV 53 (1 981 ) 539 -540th page [Analytical Chemistiy 
dSrtld l PP- 5 39 T 540] The method of taking the ratio of the reinforcement of the optical acoustic signal 

mte TSe 2 flS of li^ an^r 80 ^ 1011 *• ^ int ° Wh?Ch *• "** iriiaCted from tha 2«rce ^ divideT 
into the 2 flux of l.ghts, and the reference sample went, and the eel containing a test portion passed 

SoSS i was m e to oany out incidence and was insta,led in each cel was ssr^ 

[PrcblemCs) to be Solved by the Invention] However, when the location which a beam of light injects in the 
injection section of the l.ght source swings, since the effects the 2 flux of lights divided by toe haW mirror ate 
are influenced differ by the reflected light and the transmitted light, they cannot compensate tiT^Se 
above-mentioned approach. And since two eels and two acoustic sensors are needed and these areh another 
Tf- n S^^' of unave " temperature arises in a measurement environment toe effect becomes 

what is drfferent about each, and this also induces a measurement error. If it is going to remove such an error T 
large-scale faclrty of putting the whole system of measurement into one thermostats needed Moreote £en if 
■t arranges two acoustic sensors to which the property was [ how ] equal, dispersion may^riae by ^deg^dation 
etc. ,n the long run. When amplifier is furthermore connected tc an acoustic sensor, since flucLation^f the gain 
of ampler ,s also independent between two amplifier, it becomes a cause with error. If JS ofSSS o more 
of big hght source reinforcement is only amended, these faults will not pose a problem so much b^ if it is noin^ 
to carry out the quantum of the blood glucose concentration of a normal range from a change of optical 
r^ a ' on * e at °- t% «• ™* of accuracy of measurement is required and camot 

disregard the above-menbonec I trouble any longer, for example. The purpose of this invention solves iTabove- 

,s to offer hi ^ iy precise and sma " opdcai — phy approach - 

[0004] 

[Means for Solving the Problem] In this invention, by the test portion, either combines acoustically the both 
sides of a transparent accustJcHmpedance adjustment layer with this acoustic-impedance atfusW layer and 
arranges the 1st samp e and 2nd sample whose another side is a reference sample Incidence 0^0!^ iiZ 

iSt^r^V 8 ^ IT? ' S attal " ed bV di8SOciafci "g ^ time and detecting the 2nd acoustic wave which 
irradiated pulsed hght at the test portion through the acoustic-impedance adjustment layer which TcomhinlJ l ™*h 

£ 6 m r ^Tr SamP t" 8nd 7 fer6nCe Samp,e ^ically in tots invention! and hS been t^n^ToZtrT 
JTL^h < acoU8t,c J wa X e and test P Qrtion ^ich were generated from the reference sampfe an?h aS s P 3 
theinsde of an acoustic-impedance adjustment layer with one acoustic sensor. P 
10006] An acoustic-impedance adjustment layer has sufficient thickness to separate and detect the acoustic 
wave generated by the reference sample, and the acoustic wave generated in t'he test portfon on^ time-a^s in 
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one acoustic sensor. By asking for the intensity ratio of the component originating in the acoustic wave 
generated by the reference sample among the output signals of an acoustic sensor, and the component 
originating in the acoustic wave generated in the test portion Fluctuation of fluctuation of light source 
reinforcement, fluctuation of the location of the flux of light, th© sensibility of an acoustic sensor, and the gain of 
amplifier is compensated, and very highly precise optical sonagraphy oan be performed. 

[0007] The optical sonagraphy equipment by this invention is equipped with a transparent acoustic-impedance 
adjustment layer and only one acoustic sensor to the light of the light source arranged between the light source 
which injects pulsed light, a reference sample, a test portion, and a reference sample and a test portion, and is 
characterized by the pulsed light injected from th® light source penetrating a reference sample, an acoustic- 
impedance adjustment layer, and a test portion. Other acoustic-impedance adjustment layers are arranged at 
least to one side of the side which is not in contact with the acoustic-impedance adjustment layer of a test 
portion or a reference sample, and you may make it prevent reflection of an acoustic wave. 
[0008] Solid-states, such as a vinyl chloride which mixed the transparent liquid inserted by the transparent film 
to the light of said light source more thinly enough as an acoustic-Impedance acOustment layer than the 
wavelength of the acoustic wave generated according to the optoacoustic effect, the vinyl chloride, or the 
plasticizer, can be used. Moreover, the light source to which the optical sonagraphy equipment by this invention 
injects pulsed light, As opposed to a reference sample and the light of the light source A transparent acoustic- 
impedance adjustment layer, Have only one acoustic sensor and an acoustic sensor is arranged at one acoustic- 
impedance acOustment layer side. One of the acoustic-impedance acOustment layer side is a field in contact with 
a test portion. An acoustic sensor is arranged in the opposite side of the field in contact with the test portion of 
an acoustic-impedance adjustment layer, and pulsed light injected from the light source is characterized by a 
test portion irradiating through an acoustic-impedance adjustment layer from a reference sample side. 
[0009] 

[Embodiment of the Invention] Hereafter, this invention is expfained to a detail using a drawing. 
[Gestalt 1 of operation] Drawing 1 is the conceptual diagram showing the gestalt of operation of the 1st of this 
invention, the optical sound eel 4 shows a cross section to drawing 1 , and shows a perspective view to drawing 
2 — as for example, the thin films 6b, 6c, and 6d transparent among four spacers 5a-5d of a cylindrical shape 
— liquid it inserts densely and piles up, and the transparent thin films 6a and 6e are stuck on a Spacers [ 5a 
and 5d ] end face, and it is constituted. The acoustic sensor 12 is joined to thin film 6e. A transparent thing is 
chosen to the light to which the light source 1 outputs the quality of the material of thin films 6a-6e, for 
example, a polyethylene film is used if the output of the light source 1 is the light or near-infrared light. The 
transparent liquids 7 and 8 are held in the building envelope of spacer 5a inserted with thin films 6a and 6b. and 
the building envelope of spacer 5c inserted with thin films 6c and 6d to the light which the light source 1 outputs 
respectively. The reference sample 9 is held in the building envelope of spacer 5b inserted with thin films 6b and 
6c, and the test portion 10 is held in the spacer 5d building envelope across which it faced with thin films 6d and 
6e. A test portion 10 opens a plug 11, and is poured in or discharged in the optical sound eel 4. 
[0010] The liquid 7 divided with thin films 6a and 6b and the liquid 8 divided with thin films 6c and 6d form the 
acoustic-impedance acjjustment layer to the reference sample 9 and a test portion 10. The thickness of thin 
films 6a-6e is set up sufficiently small as compared with the wavelength of the acoustic wave pulse generated by 
the test portion 10 and the reference sample 9. That to which the acoustic impedance resembled the test 
portion 10 closely is used for the liquids 7 and 8 and the reference sample 9 which form an acoustic-impedance 
acOustment layer. The absorption-ofHight property of the reference sample 9 must also be close to a test 
portion 10. 

[0011] The light source 1 is a pulse laser which outputs the light of the wavelength which a test portion absorbs. 
A part of pulsed light of the light source 1 is divided by the beam splitter 2, incidence is carried out to a 
photodetector 3. and the output signal of a photodetector 3 is made into the trigger signal of the digitizing 
oscilloscope 14 of two or more channels. That in which build up time has the speed of response which can 
regard the output of a pulse laser 1 as a pulse is used for a photodetector 3. 

[0012] Since the rate of light is quick enough, it can be considered that the light which carried out incidence to 
the optical sound eel 4 reaches a test portion 10 and the reference sample 9 at coincidence. The acoustic wave 
pulse which the acoustic wave pulse generated in the test portion 10 was first detected with the acoustic sensor 
12 (the 1st pulse), and generated by the reference sample 9 continuously spreads through the acoustic- 
impedance adjustment layer (1st acoustic-impedance adjustment layer) and test portion 10 which consisted of 
liquid 8 grades, and is detected by the acoustic sensor 12 (the 2nd pulse). In order to prevent the reflection in 
the field where thin film 6b touches the reference sample 9, the acoustic-impedance acOustment layer (2nd 
impedance matching layer) which consisted of liquid 7 grades at the optical incidence side of the reference 
sample 9 is prepared. Since thin films [ 6c and 6d ] thickness is fully thin, the time delay between the 1st pulse 
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[001 3] Thus, although the signal with which two pulses separated in time stood in » i* • . 
W °hiohl^^ 

which .s 0.5% to both sides. Smce about 1 ppm of the total quantity of light of the quantity of lisht whi tehT^T 
fronTScrri I Ph0fc0da i ect0 »- 3 « — ft may detect the jlght sStterea aSou! Ton the oSicaJ soToTe? 
fnnffil w h ^ US ' nS , a "? e ! m Spl,tter - and raay * anerate a ^SE'r output P ° e ' 

SS''.^ - ?? and a "-*«no_ sample is set to d for the absorption coefficient of the reference 
sample 9 to the light injected from the light source 1, in order for the light injected from the light sourcJ M to 
reach to a test portion 1 0 efficiently, it is desirable to fill a degree type * * 1 t0 

iff! i • m M thi °. knes , S of spacer 5b is thickened too much. light stops coming to a test portion 10 in 
toSr^et^Q P 6re ' S 8 2, < * OUt absorati °" coefficient to the light of the fight source ? of toe 

reference sample 9. For example, if thickness of spacer 5b is set to 10mm. the quantity of light which carries out 

reference salt 9**°" "j", °* ° f ^ whicb ^o^^no^TZ 

^ ml P ! ~ T. ade for the abb «-e V iation one half of the amount of incident fight to reach a test 

MoTeTver bv^nt e to ng ^TfTf ^ 5b> ^ ° Pti ° al Path length in the ^ fa ^ a ^ , olm. 
Moreover, by setting the optical path length in the spacer 5d thickness 10. i.e.. a test portion, to 10 mm the 

^^IS^^^IS^ POrti ° n 10 h 1/1000 « « Uantit * of lights which ca^y o^ndoence 

sound senso?°? l^SXS" 1116 tranSm ' tted "** WnB by «» *** 

SI * L D S? 3 iS d ? WinS ° f IT 8i T al WaVe form Which ^served the output signal of an acoustic sensor 1 2 

to2 ££fS2 to!' 5_? ° PS I** ^ ^ ^ ired> Wh6n !t measures * maki "S a diaba «o's blood serum into a 
test portion using the equipment shown in drawing 1 . The peak Thu peak value Vpp1 of the 1st pulse originates 

ooScSl^^n to* PSak PSak T a 'r Y PP2 0f *» 2nd Pu,sa ori * natas «" areferencetTmp" Zu? the 
optical path ength .n the reference sample 9. since 1mm and the acoustic-impedance adjustment layer 8 were 
used as the layer which consists of heavy water (sonic about 1.4 km/s) with i thicknea « of 2^ t^ time de^v 
between the 1st pulse and the 2nd pulse is about 1 .4 microseconds y 

r^l^^jl^J 8hOWing tima amOUnt Chanfie 0f Vpp1 and Vpp2 of an optical acoustic signal which 
ratio of Vo B 1 M ° re ° Ver ' ^™ 5 ia drawi "« ^wing time amount change of the 

ratio of Vppl and Vp P 2 of an optical acoustic signal. Although the reinforcement of an optical acoustic signal 
rtself ts sw.ng.ng greatly »n time by fluctuation of laser reinforcement etc. so that clearly if draXT s compared 
SnTS^^ 0 ^ 0 " *l rSdUCed by 1/5 or l8SS b V t«king the ratio of Vppl and Vpp2.^^^ compared 
[0020] Although the count of addition per point was made into 64 times here, it is possible by increasing the 

?oTJ 8 ? s tv°n f^M 6 , J UCtUati . 0n fUrther Alth ° USh tHa repetiti °" of a pu,aa '«~ wa" earned out in 
it and rt^n ™?J£ ! T Wh ° Se repetition rate is 10 °0 tlmes/s. the same measurement is possibS for 

t, and it can raise the accuracy of measurement 10 times by the same measuring time in that case Other pulse 
lasers wh,ch output the fight of the same wavelength may be used for the light source 1, and the pulse ^ 0? 

used ^K™^ 60 ^ 8,000868 ^ th8n 1 560nm ' for axampIe ' the wavelength ne^r 22^ m ay be 
used for .t. Moreover, what .s necessary is just to use the pulse laser of the wavelength of the absTroSband 

^ucoT 8 ' ^^"^ in order to carry out the quantum of the constituents^ blood Tothe^Than a 
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[0021] I According to the gestalt of this operation, fluctuation of light source reinforcement can be compensated 
by taking the ratio of the peak Thu peak value of two detection pulses. Moreover, the fluctuation of the 
sensibility of the acoustic sensor itself and the gain fluctuation of amplifier which were not able to be 
compensated can also be compensated with conventional 2 flux-of-light light sonagraphy equipment almost 
completely, and fluctuation of the location of incoming beams can also be compensated to some extent with it. 
And the number of an acoustic sensor or amplifier can be reduced by half compared with a conventional method. 

[0022] [Gestalt 2 of operation] Drawing 6 is the conceptual diagram showing the gestalt of operation of the 2nd 
of this invention. The gestalt of this 2nd operation constitutes the noninvasive-measurement equipment of blood 
glucose concentration by making into a test portion blood which flows a living body's 30 blood vessel 31. The 
same optical-parametric-oscillator laser as having used it with the gestalt of the 1st operation as the light 
source 21 was used. Most beams of light injected from the pulse laser light source 21 penetrate a beam splitter 
22, and it carries out incidence to the optical sound sensor 24. and it is reflected by the beam splitter 22 and 
incidence of the remaining beam of light is carried out to a photodiode 23. 

[0023] The optical sound sensor 24 is equipped with the acoustic sensor 25 which becomes a part for the core 
which an incident ray passes from PZT which the hole 26 opened, and the solid acoustic-impedance adjustment 
layer 29, as a cross section is shown in drawing 6 and a perspective view is shown in drawing 7 . Generating of 
the acoustic wave by setting the path of the hole 26 of 3mm and an acoustic sensor 25 as 5mim. and acoustic- 
sensor 25 self carrying out direct light absorption of the beam diameter of the laser beam which carries out 
incidence was prevented completely. The polyvinyl chloride containing a plasticizer was used as a solid acoustic- 
impedance adjustment layer 29, the crevice was established in the side of one of these, the physiological saline 
was held as a reference sample 28, and the front face was sealed with the cover glass 27. Without irradiating an 
acoustic sensor 25. the beam of light from the light source 21 which carries out incidence to the optical sound 
sensor 24 penetrates the reference sample 28 through the hole 26 established in the core, penetrates the inside 
of the acoustic-impedance adjustment layer 29 continuously, and is irradiated by the blood vessel 31 in a living 
body 30. 

[0024] The measuring object is used as a diabetic's arm and the optical sound sensor 24 to a measurement part 
is contacted with the wristband made of rubber (not shown) fixed to the acoustic-impedance adjustment layer 
29. The optical path length in 1mm and the acoustic-impedance adjustment layer 29 is set to 10mm for the 
optical path length in the reference sample 28. By forcing strongly the field of the acoustic-impedance 
adjustment layer 29 of the side which is not in contact with an acoustic sensor 25 into the part which whose 
blood vessel 31 of an arm 30 is transparent, and is visible It is made for the acoustic wave generated through the 
blood vessel 31 to transmit to the acoustic-impedance adjustment layer 29 almost directly, and it prevents 
mixing of the acoustic wave signal generated in body tissues other than blood vessel 31. A measurement part is 
good anywhere, if not only an arm but a blood vessel is the part of epidermis to which it exists in near 
comparatively and is easy to stick the optical sound sensor 24. 

[0025] Although the acoustic sensor 25 of the optical sound sensor 24 detects the signal which consists of a 
series of two pulses almost same with being shown in drawing 3 By having made the same the field as for which 
light carries out incidence, and the field which detects an acoustic wave using the acoustic sensor 25 of a hole 
vacancy, the detection sequence of the signal by the acoustic wave generated by the reference sample 28 and 
the signal by the acoustic wave generated in the test portion (in this case, blood which flows the inside of a 
blood vessel 31) becomes reverse. 

[0026] In order to separate clearly the acoustic wave pulse generated by the reference sample 28, and the 
acoustic wave pulse generated in the test portion on a time-axis, when setting [ the absorption coefficient of the 
reference sample to the light injected from the light source 21 ] the thickness and acoustic velocity of v and the 
impedance matching layer 29 to D and V for the acoustic velocity in alpha and a reference sample, respectively, 
it Is required to fill the following relation. 

D>2V/alphav [0027] Considering viewpoints, such as attenuation of the acoustic wave in the acoustic- 
impedance adjustment layer 29, diffusion and a miniaturization of equipment, and saving of a material, as small 
the one of thickness D of the acoustic-impedance adjustment layer 29 as possible is good. When using a 
physiological saline as a reference sample, it is v=1500 m/s and alpha=7cm~1. Here, the vinyl chloride containing 
a plasticizer was used as an acoustic-impedance adjustment layer 29, and V was adjusted to 2500 m/s smaller 
than the acoustic velocity in the usual polyvinyl ohloride. Therefore, if it is D> 5mm, the above-mentioned 
conditions will be fulfilled. Since thickness D is set to 10mm in fact the signal by the acoustic wave generated 
by the reference sample and the signal by the acoustic wave generated in the test portion (in this case, blood in 
a blood vessel) are clearly separated on a time-axis, and both time delay is set to about 4 microseconds. 
[0028] A slide glass 27 is fully thin and the acoustic wave generated by the reference sample 28 reaches the 
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ohotodeteeW M * • u TT microseoonds J 0 microsecond after making the output signal of a 

S^SSS^^^^'^ CirCUit f a ,? Prepared Th9 P9ak Thu <" ak ^ signal by 

gate ofS afTer C sTm^secCda ^S^ZSd" I" T*" dh "* 433 iS Ca ' CU,ated - ™« *™ 

gerr^« 

SS^S^t^^i TffttZft *"? t? b iS MCh 13 ^ '"to 

Dhotodetector ie i nn . JT!^ 7*.! ' • * asks for a ratjo by oomputor 45. The output of a 

[0031] While the same effectiveness as the gestalt of the 1st operation is acquired according to the *estalt of 
tn \ZuT° ? - an ; COUSt \ cwave 18 efficient, y beatable by having used the hole vacancyTound sensor th^ 
ZTffi ^ ^i T ?* u _*™»* ""V" «*h it being uneven like a living body and uniform from the fie'd v^ere 

SSSL «£" r / I IT , Sarnpl °- Mo, - TOV ^ by having unified the acoustic-impedance adjustment layer in 
sol d form, the good contact to long-term stability and the body is acquired, by having substituted for She 

*• C ' rCUit ° f the restricted the function, it is'heap anX^ment can 

[0032] 

che^fcfn be" StuTed^niTS^ *'* '"T^"' ^ SOn *^ equipment highly precise and small, and 
SSSJTh constituted only from one acoustic sensor, and non-invasion hemanalysis equipment can be 
realized by making the blood vessel in a living body into the measuring object by using this 
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JPO and NCEPI are not responsible for any 
damages caused by the use of this translation. 

1/This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The conceptual diagram showing the gestalt of operation of the 1st of this invention. 
[Drawing 2] The perspective view of an optical sound cel. 
[Drawing 31 Drawing showing an optical acoustic signal. 

[Drawing 4] Drawing showing time amount change of the peak Thu peak value of the pulse of an optical acoustic 
signal. 

[Drawing 5] Drawing showing time amount change of the ratio of the peak Thu peak value of two pulses in an 
optical acoustic signal. 

[Drawing 6] The conceptual diagram showing the gestalt of operation of the 2nd of this invention. 
[Drawing 7] The perspective-view of a sensor. 

[Drawing 8] Drawing showing the ratio of the peak Thu peak value of two pulses of an optical acoustic signal, and 
the relation of blood glucose concentration. 
[Description of Notations] 

1 [ — Optical sound cel. ] — The light source, 2 — A beam splitter, 3 — A photodetector, 4 5a-5d — A spacer, 
6a-6e 7 A transparence thin film, 8 — Transparence liquid, 9 [ — An acoustic sensor, 13 / — Amplifier, ] — 
A reference sample, 1 0 — A test portion, 11 — A plug, 12 14 — A DEJITAISHINGU oscilloscope. 15 — A 
computer, 21 — Light source, 22 [ — Hole vacancy sound sensor, ] — A beam splitter, 23 — A photodetector, 
24 — A sensor, 25 26 [ — An acoustic-impedance aojustment layer 30 / — A living body, 31 / — A blood 
vessel, 41 / — Amplifier, 42a, 42b / — A time gate circuit, 43a, 43b / — A peaking capacity circuit 44a, 44b / - 
- An AD converter, 45 / — Computer ] — A hole. 27 — A cover glass, 28 — A reference sample, 29 
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